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 The advanced technology age is upon us, the amount of information worldwide is 
abominable and growing constantly.  The methods of teaching a particular subject area in 
primary and secondary schools have changed dramatically in little more than thirty years, 
which has been virtually consistent for more than two hundred.  As we approached the 
turn of the century, a new idea sprang into the scene of education, the worldwide web, or 
the informational giant most known as the Internet.  This giant, with all of its potential 
became widely known in the mid-nineteen nineties and had significantly changed much 
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of the way we viewed teaching, not to mention almost everything we did in our day-to-
day lives.  At the time, the question was not "Is it real?" Rather, "How do we use it?” was 
more appropriate.  The words were a "buzz" in every aspect of life and the educational 
community became very interested in its applications, specifically the federal and state 
governments, universities, and the technology industry itself.  The knowledge soon 
filtered into the primary and secondary educational settings.    
 With this rapid advancement of international and worldwide information being 
accessed in seconds, the Internet "had come full circle" by the 21st century.  In respect to 
teaching students through the twelfth grade, this giant information resource has enabled 
educational methods and techniques to metamorphosis and change consistently with 
every new addition.  Specifically, the subject of science education is the focus of this 
study.   
 What effects are involved for science education and what implications will the 
Internet have upon our youth in the new millennium?  Some problems may exist.  There 
is evidence of this information crunch actually "stalling" education while the instructors 
themselves catch up with the knowledge that their students already possess through 
simply "growing up" during this special time of universal learning.  Other problems with 
the advent may be a longer delay of teachers from the "old school" of education resisting 
the imminent changes of the future.  Yet another aspect may possibly be the challenges 
for universities to implement these new methods and integrate them into the world of 
teaching for new student teachers.  Also, what are the expenses involved in the 
institutions to implement these changes?  Finally, what new techniques and methods are 
blooming to change the shift of thinking to a more global intellectual world and make 
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American education one of the premier leaders in K-12 education?  All of these questions 
could be poised to be major problems if we do not set the stage correctly and education as 
we know it becomes simply a part of history.  The future is here and in order to verify 
that these changes are for the better we, as educators, must take an imaginable step and 
ensure our future with this informational giant. 
 The purpose of this study was to review, analyze and critique the literature 
relating to technological advances in the delivery of science in education.  The 
information found in this study was used to provide a set of recommendations for future 
primary and secondary science teachers to adhere to in the future with respect to the 
Internet.   
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Chapter I 
 
Introduction 
 
 The advanced technology age is upon us; the amount of information worldwide is 
abominable and growing constantly.  The methods of teaching a particular subject area in 
primary and secondary schools have changed dramatically in little more than thirty years, 
which had been virtually consistent for more than two hundred.  As we approached the 
turn of the century, a new idea sprang into the scene of education, the worldwide web, or 
the informational giant most know as the Internet.  This giant, with all of its potential 
became widely known in the mid-nineteen nineties and has singly changed much of the 
way we view teaching, not to mention almost everything we do in our day-to-day lives.  
At the time, the question was not "Is it real?"  Rather, "How do we use it?" was more 
appropriate.  The words were a "buzz" in every aspect of life and the educational 
community became very interested in its applications, specifically in the universities 
around the world.  This knowledge soon filtered into the primary and secondary 
educational settings. 
 With this rapid advancement of international and worldwide information being 
accessed in seconds, the Internet had come full circle by the 21st century.  In respect to 
teaching students through the twelfth grade, this giant information resource has enabled 
educational methods and techniques to metamorphosis and change consistently with 
every new addition to it.  Specifically, the subject of science education is the focus.   
 What effects are involved for science education and what implications will the 
Internet have upon our youth in the new millennium?  Some problems may exist, 
however.  There are evidences of this information crunch actually "stalling" education 
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while the instructors and schools themselves catch up with the knowledge that their 
students already possess through simply "growing up" during this special time of 
universal learning.  Other problems with the advent may be a longer delay of teachers 
from the "old school" of education resisting the imminent changes of the future.  Yet 
another aspect may possibly be the challenges for universities and administrations to 
implement these new methods and integrate them into the world of teaching for new 
student teachers.  Also, what are the expenses involved in the institutions to implement 
these changes?  Finally, what new techniques and methods are blooming to change the 
shift of thinking to a more global intellectual world?  All of these questions could be 
poised to be major problems if we do not set the stage correctly and education as we 
know it becomes simply a part of history.  The future is here and in order to verify that 
these changes are for the better we, as teachers, must take an imaginable step and ensure 
our future with this informational giant. 
 
Statement of the Problem 
 Research has found many ongoing difficulties with the methods of teaching 
science in the United States in the past.  The problems presently remain and the efforts to 
swing the pendulum to a positive and bright future are currently in full force.  The 
literature reveals many of these problems and suggests corrections to be made.  The 
future is in the teachers' and administrators' hands.  The new millennium has spawned 
more concerns with the advent of the global Internet and other technological advances 
and how to integrate them into the curriculum of science teaching.  Therefore, the 
problem to be focused upon in this study is within the schools themselves and how they 
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try to work the hands of change and create a positive and successful transition into the 
new century and beyond.     
 
Purpose of Study 
The purpose of this study has two parts.  The first is to review, analyze and 
critique the literature relating to past, present and future technological advances in the 
delivery of science in education.  The second is to recognize a set of possible problems 
with these advancements and also supply a set of recommendations for future primary 
and secondary science teachers to adhere to in the future with respect to the Internet. 
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Chapter II 
Review of Literature 
History of Science Teaching Methods 
Research of public school science teaching methods reveals many aspects of 
historical accounts, changing trends, and futuristic ideas involving many avenues of 
intellect.  The majority of ideas are out there but the problems seem to just always be 
there.  Many adjustments have taken place in the schools today that involve a huge 
undertaking of curriculum, administrative, and establishment changes in the past thirty to 
forty years.  These changes have been ongoing throughout the years and many of them 
have failed and few have seemed to mold and fit with the current trends of education.  
Social changes have affected science teaching for many years and there is no question 
that it will continue.   
 The statement, "There has been a great deal of concern recently about the crisis in 
science education and in education in general"(Deboer, 1991) has proven to be the 
steadfast agreement of critics and educators for decades.  "No nation can afford to 
tolerate what prevails in American schooling: generally low expectations and low 
performance in mathematics and science.  If we do not arm our children with appropriate 
tools, we fail them"(National Science Board, 1999).  This concern has opened many eyes 
in the education world.  "The declining status of the United States in the world economic 
market is blamed on education and also was blamed 30 years ago with the failure of the 
space race with the Soviet Union"(Deboer, 1991).  International comparisons of science 
knowledge place U.S. students in lower ranks and blame a generally inadequate level of 
science literacy among youth and adults.  Also, there is a declining interest in science 
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teaching as a career and also recent drops in higher education enrollments in science.  
"Currently, the Earth is the focus and the struggle to save it is a task that will take as 
much scientific and technological creativity as we can generate"(Deboer, 1991).   
 Most ideas in science that we recognize and use actively today were created over 
one hundred years ago.    The years of the 1960's and 1970's involved the pre-curriculum 
reform period where inquiry, conceptual understanding, and societal and technological 
concerns dominated.  Many science educators today, including the author, have not even 
heard of the reform period of the 1960's.  This period of reform where rote memorization 
and cookbook laboratory exercises dominated was simply entrenched in science 
education.   
 Educators today have to endure the fact that the information taught one hundred 
years ago is still legitimate and students should be taught much of this.  However, the 
question of reform has always been a concern.  The push to remodel, revamp or 
completely overhaul ideas on education to make things work better has persisted.  In 
science, there is no difference when it comes to reform.   
After much research on the reform period of the 1960's, the author has found 
those years actually were quite a major event in the scope and outlook of science 
education that is still evident today.  During the period of the 1960's, the science 
classroom was much different than the one of current settings.  To paint a picture of the 
science classroom setting, one would include a single blackboard, a teacher of variable 
education background, textbooks and about thirty-five student chairs full with the youth 
of the future.  The regime of assignments and activities involved daily memorization and 
regurgitation with no real set curriculum but simply a textbook to follow page by page.   
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Lectures and discussion were staples of instruction.  No more than one microscope was 
present in a classroom of thirty or more students.  No student assistance or special 
education programs were present, or even thought of yet, and the teacher was forced to 
"make do" with the general population of students.   There also were few laboratories in 
the biology classroom, except for dissections, which were included to make things "more 
fun" in an otherwise stale environment.  No pre-made tests were available, rather, the 
hands and mind of the teacher of that course made the tests only and whatever was 
covered during the time allowed.  The subject matter was strictly based on human cell 
biology at the time.  Toward the end of the decade the United States became more 
interested in science education and the current levels of achievement were low as 
opposed to other foreign leaders in science education and science related achievements, 
especially the named "Space Race"(Belke, 2001).   
In the late sixties and early seventies, the push for a more molecular based 
instruction became evident when the National Science Foundation funded science 
teachers to learn more about the makings of man for the United States' efforts to the 
moon.  This event captivated everyone in the United States, not only social and cultural 
efforts but also international relations and the desired plateau of supremacy in the world. 
This was also evident in the educational system hierarchy, right down to the people 
responsible for our youth's educational experiences, specifically in the sciences.  The 
National Science Foundation funded millions of dollars for teachers to learn more about 
their subject areas, specifically science and math curriculums.  They paid teachers over 
the summers to gain more knowledge and hopefully integrate this knowledge into the 
young minds of the people that would eventually get us to the moon first and ultimately 
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control the scientific power of space exploration.  This empowered the science teachers 
of the time to react accordingly in their classrooms.  This ended the 1960's as the first 
major scientific educational reform period of many to come in the next 30 years (Belke, 
2001).  
       With the onset of the 1970's a new attitude about science education had 
evolved.  The successes of the landing on the moon and many other achievements as well 
were a direct result of the efforts of many government science programs and ultimately 
could be directed back to the teachers of the subjects that were involved.  This was truly a 
success but not reason to relax, as there were other issues to deal with; precisely the 
natural environment was a focal concern at the time.  The warnings of global 
mistreatment to the environment changed many attitudes of many educators of science to 
be aware of the dangers of the growing knowledge of scientific and technological 
advancements by our country that were a detriment to the environment.  A slight wave of 
environmentalism was tied into the country and the energy crisis added to this awareness.  
Thus, the beginning of "hands-on learning" was implemented to make students of the day 
aware of all of their senses toward the environment and not simply the internal workings 
of our body in science.  The focus changed the way teachers taught their subjects once 
again in science.  The uses of different textbooks for different disciplines of science were 
introduced.  For example, a green version was based on more of a natural approach to the 
science world; the yellow version was involved with a more caution related approach 
involving environmental awareness, and the blue version dealt with a more traditional 
molecular approach to teaching science.  These versions gave teachers more ability to 
enhance their own curriculums with more of what they were either interested in or had 
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the educational background in.  The classroom setting and the deliveries of curriculum 
were much the same as a decade ago, but the approach was a teacher-based attempt at 
what they thought they could do with a certain subject and the availability of space in the 
classrooms.  With a little personal effort, the teacher of the 1970's created an educational 
science environment that fit them and the students as best they could.  There were no 
attempts to rebuild schools and make them larger and still not as much funding for 
classrooms and equipment.  Some teachers tried to integrate the science programs from 
the bottom up by including the elementary areas also and creating a K-12 setting for 
science education.  Some succeeded and others failed(Belke, 2001).   
 The learning labs of the 1970's were at first perceived to be of the "learn on your 
own nature" but quickly reverted back to "cookbook styles" for reasons of the sheer 
numbers of students and the space available to keep control in the classrooms.  Reading 
the labs first as a group kept everyone together and increased successes of an average 
group.  Labs were based on the outcome of reassurance of future learning and the 
approval of senses in the laboratory.  All of these approaches by the teachers of education 
were on a "trial and error" basis and no actual curriculum guidelines were enforced, as 
they were not yet created.  These hints of yet another changing focus of science were 
consistent throughout the decade and many successes were achieved.  When asked if 
administrative oversight was evident during these times, the teacher claimed, "there was 
not much of administrative control over what was taught and what was not taught at the 
time"(Belke, 2001).   
 "In teaching the history of twentieth-century biology (or any science for 
that matter) there is a tendency to stick to the better established areas and 
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to treat science in a kind of social vacuum.  I have often found it valuable 
to introduce one or more topics loosely called "biology and society" into 
courses in the history of biology.  By "biology and society" I mean not so 
much the social history of science (which is important, too) as the direct 
use of an area of biology to attain or support a specific social or political 
end (e.g., the use of microbiology for germ warfare, of embryology for 
legislation on abortion, or of genetics for deciding immigration or 
reproductive policy). Such topics intrigue students and can introduce them 
to ways of thinking more carefully about similar issues today (e.g., 
sociobiology or the claim that criminality is genetic). I include just a few 
topics in this category, with references to the most basic and accessible 
literature on each"(Richards, 1974).  
The 1980's were connected to the sixties and seventies in many ways but also put 
forth some intuitive changes in the science classrooms.  Since the teachers had minimal 
administrative oversight to worry about, their ideas were implemented and the internal 
desires to make school teaching more successful on the teacher's part were even more 
heartfelt.  "Relating every subject to everyday life" was one idea that seemed to be quite 
popular in science classrooms across the board during the eighties.  If the students began 
taking ownership in their own learning, they would learn more.  This idea connected their 
own world outside of school to the actual subjects being taught in the science class.  
Newer technology was becoming more proficient during this time.  Equipment and other 
items were being improved and more information was being documented and 
implemented into curriculums.  Final exams included the sole goal of students 
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understanding on their own what they had been introduced to during each session.  Uses 
of essay tests were very popular for expected learning.  This approach of teaching and the 
addition of more information and details to the subject area created a new wave of 
specific courses for those students interested.  Some examples of courses one teacher 
introduced were "Independent Biology" and "Research Biology."  Independent Biology 
involved youngsters learning on their own with supervision of the science teacher and 
results were quite positive.  The learning environment involved the students to investigate 
issues and scientific problems with prompting of the teacher.  Research Biology students 
were more self-directed, learned on their own, and were not just spilled upon by the 
teacher with facts and already determined results.  According to the teacher, "learning 
how to acquire information is more valuable than simply getting already existing 
results"(Belke, 2001).  These ideas were indeed genuine in the science classroom and the 
products of a well-rounded science education were available to those who wished to 
participate.  The idea of electives and student choices in the science realm were 
seemingly endless and the relentless push of the teachers creating more learning 
experiences were what made the 1980's even more integral in the changing curriculum of 
science teaching.   
 The availability of resources and information in science education became even 
more evident in the early 1990's as the scientific curriculum took yet another turn toward 
better science teaching and learning.  There was more of an emphasis on environmental 
and ecological education in the nineties than the smaller push during the seventies 
awareness attempt.  The scientific knowledge of the current state of our environmental 
impact on the earth had come full circle.  The information was overwhelming and science 
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education was once again needed to cover these areas, teach our young more, and how to 
take care of the environment for our future.  The nineties involved the future with the end 
of the century eminent and the dawn of a new millennium approaching fast.  The question 
of "why" was the focus in science curriculums across the nation.  The "Earth Watch" was 
on.  The subjects were to emphasize the increased awareness of self and environment and 
the science classroom was the instrument to get this message across.  Still pertaining to 
everyday life, even more now, was another angle taken to get this message across to our 
youth of the future.  With many questions in the minds of many critics about the 
condition of our schools, the environments students were learning in, and also the amount 
of assistance they were getting became more diversified.  The administrative roles were 
also increasing and science classrooms saw a bloom of facility and equipment 
improvements via school board decisions and community referendums.  Science teaching 
of the past thirty years was getting what it had needed to increase the levels of learning 
beyond the end of the century.  With increased funding toward facilities and supplies, the 
future of science teaching was finally becoming a reality.  The availability of information 
was at a level it had never been at.  This was only the precursor for what was to come 
during the nineties.   Reform periods in the 1960's, 1970's and 1980's evolved a new 
spawn of teaching and the technology involved has been able to transform it past the 20th 
century and project it well into the future. We refer to this technology as the invention of 
the vast informational network based on computers and their accompanying technology 
that had evolved in the late 20th century, or more precisely, the Internet.   
The post-curriculum reform involved inquiry, conceptual understanding, and 
societal and technological concerns in the early 1990's.  It seemed the style of teaching 
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was more focused on the instructor than on the student directly.  This means, in fact, 
there was a growing sense of urgency in educational institutions and universities that the 
recent findings of a downfall in society's level of education was caused by the lack of 
teaching of educators.  It deemed American universities the cause directly for the drop in 
comparison rates with the likes of European countries and the Far East, namely Japan.  
We were behind in the educational race and teachers were to save the country, with the 
universities' help and the federal government.  "The Administration's proposal for 
preparing, training and recruiting teachers is based on the basic principle that teacher 
excellence is vital to achieving improvement in student achievement.  It provides a major 
boost in efforts to establish and support a high quality teaching force by combining 
funding of Federal educational programs, including the Class Size Reduction program 
and the Eisenhower Professional Development programs into performance-based grants 
to states and localities.  Using these funds, they will have the support and flexibility 
necessary to improve academic achievement through such initiatives as providing high-
quality training for teachers grounded in scientific research.  In return, states will be held 
accountable for improving the quality of their teachers"(Bush, 2001).   
Results of TIMSS, or the Third International Mathematics and Science Study 
indicate U.S. eighth and twelfth graders did not perform well compared with students in 
other developed nations.  Findings of TIMSS reveal information relevant and useful to 
leaders in K-12 math and science education promotes continued public discussion of 
many components of education, including content knowledge, skills of students, 
characteristics of math and science curricula, instructional practices used by teachers, and 
professional development of teachers.  It contains material of interest to teachers, parents, 
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administrators, policymakers, curriculum developers, textbook writers, educators, and 
higher education faculty.  The study answers many questions of these stakeholders.  
Teachers ask, "Are we teaching too many topics?"  Administrators ask, "Should there be 
additional assessments of student performance?"  Policymakers ask, "Should we raise 
standards for teacher preparation and enhancement, particularly in areas of math and 
science?"  Parents ask, "Are my children getting the education they will need to lead 
successful lives?"   
"TIMSS was the largest and most comprehensive study of mathematics and 
science education ever conducted.  It included assessment of math and science skills of 
more than half a million students from 15,000 schools around the world, including 33,000 
U.S. students from over 500 schools.  It heavily compared U.S. students with Germany 
and Japan and found that many of the differences come down to teaching practice 
presentation, student behaviors and backgrounds, and overall learning outcomes at three 
different levels of fourth, eighth, and twelfth grade students"(National Academy, 1999). 
Current Science Teaching Methods 
  In hindsight, a current teacher would look at the education received in the early 
1990's and say it was the right move.  The focus was not the teachers and their faults, 
rather the teachers' positive abilities and potential to increase the levels of science 
education to be more competitive with the rest of the world.  The ideas of collaborative 
learning, cooperative learning, and professionalism were at the forefront during methods 
teaching science courses.  The advent of these newer methods led a revelation in teaching 
methods and deliveries of science education.  Rather than simply opening up textbooks 
and memorizing terms and cookbook laboratories, as had worked in the past, now we had 
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to open up our students' minds and set no limits for them in their path of discovery for the 
better educational outcome.  When the Internet began to really increase in notoriety 
across the nation and world in the early 90's, teaching methods were really going to focus 
on opening up students' minds, and the students were certainly ready for it after growing 
up during such an informational age.  But were the general public, and even more 
importantly, the teachers who had to use it in their classrooms?  This is what the early 
1990's gave teachers when it came to the Internet, unlimited unobtainable knowledge.  
Many aggressive institutions jumped right into the river of information that was accruing 
and made the first waves of the future teachers of the next millennium.  The universities 
that failed to concern their efforts on the Internet itself were already years behind.  
However, simply using the term Internet as a buzzword and knowing how to actually use 
it was the big difference for those who did jump in.  The aggressive schools with 
aggressive teachers and professors were intent on learning more about it themselves in 
order to educate and prepare our future's teachers. 
One topic researched involved examining just how were K-12 schools going to 
approach this large task to better our technological and worldwide knowledge.  The 
results are mixed.  "We must address this "Digital Divide" and make efforts to correct it, 
or the result will be devastating both nationally and internationally.  We must narrow this 
gap to fully benefit from the Internet"(Yoder, 2001).  Many school buildings were old 
and in need of repair.  "Those schools (showing no gain in Internet access) are most 
likely to have equivalent needs (and a wait) for new schools construction 
funding"(Roberts, 2001).  Administrators, school committees, educators, and parents 
were not yet convinced of future positive differences in children's learning directly linked 
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to this technology.  They are simply waiting for more research to be done.  "Illiteracy is 
still a serious problem that must be addressed before individuals can board the Internet.  
Nearly one of four adults is functionally illiterate, while another 50 million are at or 
below "functional" literacy skills.  Many people don't believe there are sufficient reasons 
to justify these efforts are relevant to all communities to get access to and learn how to 
use digital technologies"(U.S. Department of Education, 2001).  "There may be little 
agreement about the extent of this Digital Divide, but almost all research indicates 
educators agree that it does exist"(Yoder, 2001).  On the positive side of this heated issue 
are many successes that have been documented immensely.  "The number of classrooms 
connected to the Internet increased from three percent in 1994 to forty-six percent in 
1999.   The number of schools connected to the Internet increased from thirty five percent 
in 1994 to almost fifty-five percent in 1999.  Our total investment in educational 
technology at the federal level (including almost 150 million in 1993 to more than three 
billion dollars today.  Grants supported by the Department of Education are training 
400,000 new teachers how to use the Internet in the classroom"(U.S. Department of 
Education, 2001).   
These statistics prove the Federal government is indeed enhancing the push of 
technology in today's schools, and the trend is only growing.  The successes are growing 
also in today's schools.  
  Some incredible success stories can be accounted for, even down to the one 
computer classroom.  Teachers are indeed closing the gap between technology and non-
technology curriculums.  In northern Minnesota, one teacher is transcending technology 
into students' minds via radio-collared wolves in a protected area.  This technology 
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involves the powerful Internet as its main source of information.  With help of 
specifically traced atmospheric satellites, students are able to track the movements, 
populations, and even behaviors of certain named packs of wolves.  The teacher trains the 
students on all aspects of wolf behavior, their environments, natural tendencies, and how 
they are reacting to human impacts.  After this training, the students are assigned daily 
logs via the Internet connection, reports on various subjects, and many times, even a 
research based seminar to teach others of their learned knowledge.  "This can all be done 
with a perfect combination of teacher knowledge, one computer, with Internet capability, 
and even a slight interest from students.  What the students gain from this experience is 
tremendous.  It isn't just the activity, but the processing of information from the bottom 
up"(Gyle, 2001).  Out with the old version of students reading information and writing a 
report.  These students are able to become their own researchers and develop that 
knowledge into possibly many other realms in the future via today's technology.  The 
overall positive results could not have nearly the attraction they do without the interesting 
aspects the satellite-tracking device has when tied into the Internet.  This is truly hands-
on learning to the utmost for today's children, and the trend is growing.  One other quite 
interesting technique with one computer in the classroom is currently being used in the 
Duluth-Superior area of Minnesota and Wisconsin tributaries into the Great Lakes.  This 
involves the aid of state and federal funding to support a gigantic system of technology 
for recording, observing and examining the freshwater qualities of the Great Lakes.  The 
system involves monitoring of many different chemicals present in streams and their 
deposition rates into the largest surface freshwater ecosystem in the world.  Temperature 
changes, silt loads, biotic indexing of freshwater plants and animals, and overall quality 
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of our freshwater is all monitored using this system.  A few teachers have entered this 
technology into middle school curriculums via the Internet.  With a simple satellite 
connection to a computer, the information is transformed into important environmental 
data.  The valuable results are documented year after year and will be used for future 
teachers, professors and other environmental institutions.  "The students learn by doing, 
much like the wolf tracking example with supervision of educated instructors, and gain a 
very valuable experience of what impacts the world around them"(Aberle, 2001). 
Future Science Teaching Methods 
A rather new type of technology is fast gaining popularity among many energetic science 
instructors in the middle levels.  It is the ability for middle level students to help build an 
actual working website in school for the purposes of science exploration.  One site, built 
in Maryland and maintained by the Montgomery County Public School District provides 
information to the World Wide Web called EBS, or Event Based Science.  
"Event Based Science is a middle school curriculum that teaches science through 
newsworthy events to establish the relevance of science topics and authentic tasks 
designed to create the need to know more about these topics.  Interviews, 
photographs, web pages and inquiry-based science activities are also used to 
create a desire to learn.  EBS offers fifteen modules that explore topics in earth 
science, physical science and life science.  For each module, the site provides an 
overview of content as well as links to related WWW sites.  A series of remote 
sensing activities are under development through grants from NASA and the 
Goddard Space Center.  An activity from the "EARTHQUAKE!" module, for 
example, provides land satellite images from NASA that students use to analyze 
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urban development with respect to seismic activity.  A second allows students to 
investigate seismic activity along faults in the San Francisco Bay region of 
California.  "FRAUD!" is a module that deals with middle school level chemistry 
concepts in the context of aviation firsts.  "BLIGHT!" is another module about 
plants and diseases set in the context of the potato famine 150 years ago in 
Ireland."(Montgomery County Public Schools, 2001).   
This could be incorporated into any science classroom curriculum via one computer or a 
school that has multiple units in a classroom or lab setting.   
 For those teachers not in tune with using this type of technological information in 
their classrooms, books have been written just for them.  "Network Science, a decade 
later:  The Internet and Classroom Learning was written for educators pioneering in 
education technology and students enrolled educational technology courses, explores how 
the Internet can be used effectively by science teachers and student to support inquiry 
based teaching and learning.  Based on the results of a National Science Foundation 
funded research project as well as insights shared by the participants at the Network 
Science Conference and the Goodman Research Group Evaluation Report, the authors 
emphasize theoretical and critical perspectives and raise questions about the goals of 
education and ways that technology impacts these goals"(Erlbaum, 2000). 
"CIESE(Center for Improved Engineering and Science Education) Online 
Classroom Projects is a World Wide Web(WWW) site that contains projects that 
teachers in grades three to twelve can use to enhance their curriculum through the 
use of the Internet.  The site focuses on projects that utilize real time data 
available from the Internet and on collaborative projects that utilize the Internets' 
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potential to reach peers and experts around the world.  The Stowaway Adventure 
uses live remote sensing data from cargo ships at sea to take students on a virtual 
adventure where they learn about navigation and use mathematics to calculate 
their ship's average speed in knots. It also uses satellite and radar images to 
identify upcoming storms on the ship's course.  In the Global Temperature 
Project, student form around the world team up to investigate the relationship 
between proximity to the equator and temperature and sunlight 
variations"(Stevens Institute, 2000).   
The National Biological Information Infrastructure(NBII) WWW site was developed 
primarily for biology professionals and educators.   
"It is intended as an important national resource for collection and 
dissemination of biological information, the organization of online biological 
materials and the development of partnerships and collaborations that can 
promote effective biological research and education.  It's main function is to assist 
biology professionals and educators by sifting through, organizing, and 
categorizing the vast amount of biological data already available on the World 
Wide Web and presenting it in a way that is centralized, manageable and easily 
accessible, as well as searchable so that specific information and databases can be 
located.  The site contains a special search engine called the BioBot that allows 
users to find specific information located somewhere within the vast archives 
connected to this site"(USGS;BRD, 2000).   
For elementary teachers, another book has been developed and published 
for grades three to five, directing teachers to sites on the World Wide Web.  It 
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contains online activities in science, math, and language arts.  In one activity, 
"students use the web to design a habitat for a Siberian tiger.  Another examines 
and records important safety rules when using electricity, and examine causes, 
symptoms and treatment of asthma"(Teacher Created, 1999). 
 One tremendously positive and successful website used widely by teachers and 
schools online is "www.classroom.com," with goals of certain lessons provided to enable 
students to use the Internet as a learning tool for every known scientific subject from 
rainforests to water ecology.  It supplies the user with numerous websites for these topics 
and how to incorporate them into their curriculum.  
 Another book, Biology on the Internet, for science teachers in the grades nine 
through twelve is a list of activities involving selected WWW sites useful to the study of 
biology.  Such topics as cell biology, heredity, and ecology are introduced.  One activity 
involves "students stating what they already know in the classroom discussions, drawing 
pictures of banding patterns of chromosomes and finding out what genes are located in 
each band via selected WWW sites"(Carin, 2000). 
 The National Teachers Enhancement Network(NTEN) also supplies online access 
to science teachers who want to develop their current knowledge of science curriculum 
and the use of technology in the classroom.  Online courses are available for both 
professional development and continuing accreditation of K-12 science educators.  
"PROJECT WET"(Water Education for Teachers) and "PROJECT WILD!" are two 
popular teacher training courses online and in book form for teachers looking to enhance 
their curriculums.  They supply curriculum materials about conservation and 
environmental education for youngsters K-12.  These projects are based on the premise 
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that young people and educators have a vital interest in learning about water ecology, 
wildlife, and the natural world.  They address the need for human beings to be 
responsible citizens of our planet(Wood, 2000). 
 "Teaching Modern Science is a dynamic hands-on/minds-on science text showing 
teachers how a guided discovery approach to teaching can ignite children's interest and 
help them develop an appreciation for the subject while learning its concepts.  Reflecting 
the sweeping reforms taking place in science teaching, it offers activities to stimulate a 
child's natural curiosity and good questioning techniques to elicit insights and personal 
involvement"(Carin, 2000). 
 One highly beneficial website that has been developed for both instructors and 
students is "Richland Clicks!:  Richland County School District One.  This website, 
developed and maintained by a South Carolina School District presents information about 
educational uses of technology including a series of online and downloadable tutorials for 
using PowerPoint technology in the classroom.  It also includes K-8 lesson plans, hints 
for parents on surfing the Internet and also schools and colleges information for students, 
teachers, parents, and community members interested in technology"(Richland county 
School District One, 2001). 
 For teachers specifically, "Gateway to Educational Materials features a searchable 
database of Internet lesson plans, activities, and projects for a variety of subjects, 
including science.  Funded by the U.S. Department of Education, this site is a very 
valuable resource for any educator interested in technology in education"(GEM Project, 
2000). 
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 Websites in general have been what John Dewey introduced to the world with his 
sequential organization of vast materials in a quick and easy way.  The Internet has been 
such an overwhelming success in many different ways for education in only a decade or  
so.  We are only at the tip of the iceberg for information, how to gain that information 
and how to create our own form of a "technological Dewey Decimal System."   
 One question seems to arise quite often in the technological and educational 
worlds, "How can I get the information I need via the Internet faster?"  Many 
achievements have been forthcoming and the answer has been deeply investigated. That 
answer is digital cable.  Most Internet connections have been transferred over simple 
telephone wires solely.  Today's technology is changing before us.  The trend for 
transmissions of fifty to one-hundred times faster than regular phone lines through the 
use of fiber optic digital cable lines.  Also, remote Internet sensory devices are becoming 
quite popular today.  This allows everyone, science teachers especially, the ability to 
receive information wherever and whenever they need it, including field observations.  
Online fieldtrips have been developed, involving touring and visiting first hand for 
certain special subjects, like museums, land formations, and areas that are otherwise 
unreachable for today's field trip budgets.   
 Many online books and information packs have been developed and published on 
the Internet for furthering science teachers' professional development.  Under "Ideas that 
Work" and "Science Professional Development," one may find many quick tactics and 
ideas for educators looking to improve their deliveries in the classroom, many of which 
involve technology use(Ideas, 2000). 
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 These opportunities for education together with the Internet enhance today's 
curriculum in many obvious ways.  This enhanced curriculum is definitely working in 
many schools in the United States today.  Yes, some are behind in the push for 
technological support and funding, but the trend is definitely in a positive direction for 
nearly all schools public and private to be "wired" in some way by the year 2010.  These 
incredible success stories and areas of invaluable information are just the beginning and 
the ball is just starting to roll along the path of the next millennium.  It is only up to those 
who care as much about education today as those who were able to put this genuine 
informational networking system together.  The future is bright and we as educators have 
the greatest opportunity beyond reaching the moon or leading the world in discoveries.  
Rather, we must all come together in this world and use the vast informational 
technology to our advantage and use it to its full extent.   
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Chapter III 
Summary, Conclusion, Recommendations 
Summary 
 Science education has indeed seen many changes in the last thirty years.  These 
changes have been both politically and socially initiated.  Many of the changes come 
from the fact that low educational skills and test scores have been hitting American 
schools directly for many years.  However, not all blame can be solely put on the schools 
themselves.  Rather, it is known to involve a number of sources along with the public 
institutions themselves, including government, universities and even the technology 
industry.  All parties involved have been attacking this situation quite intently by 
reevaluating, revamping and adjusting many things concerning the education of our 
children in the next millennium.   
 The government has played its part in this process by increasing funding six fold 
in the last ten years to allow for administrators, educators and students to incorporate the 
Internet into education as a tool, an information library, and also a technological and 
communication wonder.  The number of university students going into teaching science 
is decreasing when we have a very high demand for those who are technologically 
knowledgeable.  The majority of universities in America have played a large role in the 
changing trends of educating our future teachers of the new millennium.  They have 
helped with programs that introduce the technological age into education.  The 
technology industry is booming and has been consistently in the last decade since Internet 
capabilities for computer users came about.  Educators are benefiting greatly from this 
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boom.  Many products have been designed and modeled for teachers and other educators 
to use for their particular curriculums.  .   
 The addition of this technology has given education a virtual wide-open view of 
as much information as the educational world has ever had in its entirety before the 
1990's.  The amount the Internet has affected education is unbelievable.  Results of many 
studies have been analyzed and then posted over the Internet waves.  These studies have 
concluded a definite trend of falling test scores and less interest by students prior to the 
advent of the Internet.  Since then, the country has been absorbing as much as it can of 
this tremendous informational network test scores seem to be rising slightly in many 
disciplines.  This slow rise in test scores can be related to an adjustment period in which 
educators are transforming slowly by learning more of this new technology's potential 
and then entering it slowly into their curriculums.  This slow moving time we are 
experiencing is quite normal when looking back at the history of changes of education.  It 
took many years to see positive results of educational adjustments during the past forty 
years.  One of the best parts of this whole transformation is the history of the educational 
system itself.  
Conclusion 
American education has seen many changes in its search for a better educational 
system that uses newer technologies.  The U.S. Department of Education has been the 
leader of the changes in education from the 1990's to present.  Without their involvement, 
schools could simply not be where they are today.  The global challenge to be the first in 
space and the first on the moon are positive examples of the government's presence in 
education dating back to the 1960's.  Other more recent examples include increased 
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funding for improved environmental and ecology education, educational equipment and 
facilities in the seventies, eighties and nineties.  The largest funding during the nineties 
has been toward technological advancements and wiring of schools to be connected to the 
Internet in the last decade.   
American universities have implemented many programs for future teachers to 
include the use of the Internet.  These programs have included the use of technology and 
methods courses to be used through the course of teacher training and curriculum design 
to include computer use.  The advent of the Internet put many people in a position to 
learn about it first hand as it evolved or wait and see how its advancement would 
progress.  Those that waited were far behind the teachers who did not wait and also, 
especially, the students they were supposed to teach.  Students knew much more than 
many teachers when it came to computers and it would take professional development 
and teacher training to catch them up.  The universities who took this training upon 
themselves first produced the first technology-ready teachers.  Those veteran teachers 
who needed a little more coaxing to change with technology realized they needed to learn 
this and enter it into their curriculums as much as possible for the betterment of our youth 
of the future.  Just being accessed to the Internet and all of the other technological 
gadgets that come with computers doesn't mean anything without being used for their 
specific purpose.  Universities have offered numerous courses for learning, refreshers, or 
updating knowledge of computer usage in the classroom.  Also, many teaching strategies, 
ideas and techniques directed toward Internet activities have had a major impact on our 
future teachers of science.   
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The technology industry has increased its production in many areas concerning 
educational products.  CD-ROMS, computer programs, hardware and other software 
tools have all been introduced and used increasingly in the classrooms today.  Some 
highlights of technology usage in the classrooms have been CD-ROM/Internet projectors, 
remote sensing equipment, along with scanners, digital video cameras and all the 
informational software for general projects and papers in school.  Much of this newer 
technology does not need much computer hardware to work in the classroom and also not 
a great deal of training to achieve classroom usage.  In fact, classrooms with one 
computer have been quite successful in many schools around the country.  Many studies 
have revealed many trends in American education in the past few decades.  These studies 
have concluded a definite trend of falling test scores and less interest by students prior to 
the advent of the Internet.  Since then, the country has been absorbing as much as it can 
of this tremendous informational network and the test scores are rising slightly in many 
disciplines.  This slow rise in test scores can be related to an adjustment period in which 
educators are transforming slowly by learning more of this new technology's potential 
and then entering it slowly into their curriculums.  This adjustment period the country is 
in is quite normal when looking back at the history of changes of education.   
Recommendations 
Much research has been accomplished and documented for education in the last 
thirty to forty years.  The research has taken many years and much work involving many 
people.  However, there is still much more work to be done for American education to 
bring the levels of success to where it should be, among the leaders.  To accomplish these 
levels of education, a few considerations and recommendations are in order for our 
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government, universities, technology industries, school districts, teachers, and 
community members.  As a result of the research stated in the review of literature, some 
recommendations are listed below: 
1. For government agencies involved with education, both federal and state, there 
must be much more than just funding to gain successful worldwide levels of K-12 
education.  The future will hold the government, specifically, responsible for many of the 
successes and failures in public and private education.  More programs, plans, and 
research from these agencies will be needed to direct the majority of public and private 
schools to ensure these high levels of standards for success.  More importantly, schools 
that need these programs the most will be held in higher priority.  Those schools who will 
need the greatest attention, mostly America's inner-city schools and those who do not 
have the personnel or professional education to adjust to these changes as easily as 
others.  The plan will be complex and need much structure, but once in place, the future 
of American education will benefit from this and be recognized as one of the leaders 
again in education.  The federal and state governments need to keep high levels of 
funding toward today's schools for technology supplies including hardware and Internet 
wiring.  It is right to allocate it to schools that need money to offset low budgets and lack 
of educational materials and equipment.  The advent of the Internet is the single tool that 
just may propel America past every other country in test scores, industry, and educational 
superiority.  
2. For Princeton School District specifically, continue to plan for the future by 
allocating funds toward technology resources.  Certainly consider in the next decade to 
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remodel or build a new school to accommodate for the vast amount of informational 
technology for education that will be available soon. 
3. For universities, the trend has been to increase standards for students in their 
programs to enhance the way educators teach.  American universities also need to 
consider being more involved with schools that are implementing adjustments to 
accommodate the Internet and other newer computer technologies.  Specific programs 
where the new teachers are integral with these schools in both teaching and learning how 
to integrate the knowledge gained into the schools they are hired by after graduation.  
This twist of making universities more of a part of today's K-12 schools will, in turn, 
enhance development of both educational technology programs and overall teaching 
skills at both institutions.  The requirements for student teachers will be greater, but the 
overall effect of integrating with the schools they will be working in will be only positive 
to future successes in education.   
4. Future public and private students will need to have greater reason to choose the 
educational field as a career.  Increasing salaries at the K-12 public and private education 
levels will easily enhance interest in choosing one of these careers.  Tenured educators 
will need to continue improving knowledge of how to integrate these technologies into 
their own curriculums, especially in science, through further professional development 
and working closely with knowledgeable younger teachers about these technologies.   
5. The technology industry needs to continue development of products and computer 
programs to aid in the transition of educators and schools to more technology oriented 
curriculums.  The more adaptable and easily learned technologies will filter into K-12 
schools faster than the more cumbersome and difficult ones.   
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6. Princeton School District needs to enhance and increase usage of technology in 
science by filtering it into each science curriculum in the K-12 setting.  The curriculum 
needs to be structured from level to level so students have the opportunity for an optimal 
educational experience in science. 
7. Some other very important factors in the future of science education will involve 
the more local approach of school boards, administrators, teachers, parents and students 
working harder on communication of needs to adjust to these new technologies.  
Development of programs to integrate all persons involved will be invaluable to a 
school's success and the success of American education as a whole.   
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